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3.2.3 U0OUOODOODLOODOOO

000000000000 310001100000.

000000*04000,X0 0000000,0000000000000000
00000000000000000,00000000000000000. 0000
0,021(g)00 23(g) 0000 25 ERBrate 100000000 (000)0 FOOO
0,X = F-20 F+3ERBrate 0 0000000000000.

Normal 0000000000000 [TNL[IN], [LMOJO[LM9 0000000000
0000 [urnfjhrfkin) 0000 520000000000.
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g3l 00bobogbbodn

000 |0-23 | X (0:4) | 28-31 | 31- [ERB rate]
LMO | DO HEN HEN HEN
LM1 | DO0O *O 1 HEN HEN
LM2 |00 *0 2 HEN HEN
LM3 | 0O0O HEN HEN HEN
LM4 |00 HEN HEN HEN
LM5 |00 HEN HEN HEN
LM6 |00 HEN HEN *O 3
LM7 | DO HEN HEN HEN
LM8 | OO *O 1 HEN HEN
LM9 | DO HEN HEN HEN
Normal | OO HEN HEN HEN

*O1l:

0 2:

O 3:

gbobbooobobobbobob
O0000000000000000ooooooDO. (O 1.50)

gobbooobobobbobbob
000000000000 0000000o0O.(020)

gobbooogbbobdaodgboo
0000000000000 0000Oo.(D20)
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03200000000

oooood
00 00
25 ad Normal. LM7.
ERB oood LM1,LM2. LMS.
rate |00 |O00O0O0O |[O00O0OO LM3. LM9.
oono gogooo | LM4,LM5,LM6. | LMO.

3.24 U00O0OO0O0OO

0310000000000000000003200000000000.
2000000000,32ERBrate 0000000000000 25 ERB rate 000
0000000,000000000000 LMIOLMYOO00,0000000000
000000000000000000000.

000000000 [Nermall 000, 0000000000 [LM0]OOO.

031000000000 [TN], 000000000 [ur0]000000000000
000000, [wl]0,[u2] 00000000000000.

3.2.5 UUOOOOODOOO

obobboooboobooboog,booboobb,oboobbobb 400
goobogob. oboboooobobobbooboobobobbboobb,o00n
0000000000000 00 (000000000000 oO0o0). ooooooao,
gbbbdoobobuoooobbbodooobbuabod.

1.000 00 — [(A)000O000/f/ < (B)OO00/f/<00]

2.0000000o0bb —o0obobboooobobooa

0000000000« (F)OOO0OO0O00O (00)]

.uobbuogoooobod —boooobobbuogooboob
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[
[=]

60
55 551
Lso0 S sof
g b
= =2
‘€45 ‘45
g g
= =
840 840
3 3
35 35
30 20 40 30 20 40
frequency [ERB rate] frequency [ERB rate]
0000000 [TN] 00000000 [ur0]
60 60
55 551
Lso0 S sof
] b
= =2
Eas §45
g g
= =
840 840f
3 3
35 35
30 >5 20 30 20 40
frequency [ERB rate] frequency [ERB rate]
0000 [ur2] 0000 [ur3]
60 60
55 551
Zso D'sof
@ @
=] =
= =
E45 £ a5
& &
= =
&40 240}
=} 3
35 351
30 >5 70 30 20 40
frequency [ERB rate] frequency [ERB rate]
0000 [urd] 0000 [urb]
60 60
55 551
Zso D'sof
@ @
=] =
= =
E45 £ a5
& &
= =
&40 240}
=} 3
35 351
30 20 40 30 20 40
frequency [ERB rate] frequency [ERB rate]
0000 [ur6] 0000 [ur?]
60 60
55 551
Lso0 S sof
@ o
E=] E=]
= =2
‘€45 ‘45
g g
= =
840 840
3 3
35 35
30 10 20 40 300 10 20 40
frequency [ERB rate] frequency [ERB rate]

0000 [ur8] 0000 [ur9]
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(C)00000« (D)000000« (E)000]

00000000000,000000(000000000O0)0000000000O
OoOO00OO0O0.000000DoO,00000oo AoDo.
go,b00bodbogboobgog,g33bbob,oobobboouoooooboooa.

033 00b0u0aoboon

0ooo (A) | (B) | (C) | (D) | (E) || (F)
0000000000 (LM Point) 0 1 2 3 4 -
0000000 (Noise Point) - - - - - 1

3.3 oo

000000400000000000000032000350,004000000
000 (TN)0 000,00 3.600 34000,

0 3.40,0000 3.20 LM Point(Noise Point) 0 000 0000000000.

00,03.70,00 IN(n) 00000000,

LM Point 00000,000000000000000000000,0000000
000000000000000000000.

00 ,Noise Point 0000 00,0000000000 (00)00000000000
00000000.00000,[0000000]000,(/s/0/sw/0000000]00
0oooooo.

0000000000 LM Point 0 0000 40000, Noise Point 00000 1000
0.00000000000,000000000000000.

3.4 00

goobdo,gouggoooooooubbbdg,ggoogooooooo,aon
gbogogobobbooodbooob.oob,bbbobooooo,booobbobn
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Speaker UR

‘— LM —e— Noise ‘

25 — 10
9
20 8
7 -+
£15 6 5
g 5 %
2 10 4 2
3 Z
5 2
1
0 0
2 ¢ ¢ ¢ g © ¢ = e 2
=} ] = ] ] = ] = ] >
Sample No.
‘— LM —e— Noise
03200 w0000
Speaker FJ
25 10
9
20 8
7 -
£ 15 6 S
g 5 %
=10 4 2
3 2
5 2
1
0 0
2 2 ¥ { T L2 L = 2 2
Sample No.

03300400000

25




Speaker HR

Sample No.

‘— LM —e— Noise ‘

25 10
9
20 8
7 +—
] c
,g 15 6 -E
o 5 o
2 10 4 §
3
5 2
1
0 0
2 ¢ ¢ @ F v ¢ == @ @
= = = = ~ = = N = =
Sample No.
== LM —*— Noise |
034 0000000
Speaker FK
25 10
9
20 8
7 -
E 15 6 <
g 5 2
2 10 4 3
3 4
5 2
1
0 0
g 2 g 2L ey

035 0000000
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Total(UR,HR,FJ,FK)

™ <
Z =z

2 178 19 60
E 16 0 <
o~ <
s g 1.2 1.1 40 =
59 30 S
L © 0.63
8\2-/ 0.8 .580.58 20 -g
0 0
('_U o — N [s2] <t n [{e] N~ [e0) ()]
= =z == = =2 =2 = = = =2
,6 — - | — | | - | - —
z Sample No
=== | M —e— Noise
036 000000o0ogo
Total(IN)
25 10
9
20 8
= (=
5 s ©
[}
510 3 &
5 I I 2
1
0 0
Lo O N~
2 2z z

Normal
INO
IN1
IN2

Sample No.

‘— LM —e— Noise ‘

INs [

IN9

037 00 IN@(n)OOOODO
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034 0000000000000 4400)

0ooooo
0o 00

25 00 1.10(10) 0.58(60)

ERB 0000 1.00(8),1.25(5). 0.58(25).

rate |00 |0000 |0000O0 1.78(0). 0.68(50).

000 00000 | 1.90(15),1.38(23),1.58(28). | 1.25(30).

goo.

3.4.1 JUO0oooobognd

gho,dgdobbobooodgboobogooboobbuooobbo,ooobboboogon.

e 25 ERBrate U0 UOODOOO —25ERBrate DO OODODOODODOOOO
Ubooboobooobog 2 ERBrate OO0 O ODODO0OOODOODODOOOO
goooboobooooobodgn.

00 — 00,25 ERBrate 1000000000000 [LM7]0,00000000
0D0000000000000000000. 000 [00],[/s/000],[/sw/000]0
30000000000000.///000000000,/s/0///00000000000
Dooooooooo.

000,00000000000000 [NormallJOOODO,00,[000000/f/]
000000000000,000000000,000///(LM Point =1)] 00000
D00000000.0000,0000000000 (LM Point) 00 [LM7],[LM9] O
0D000000000000. 000,000 [LM7],JLM9]000000000000
00000 (00)00000000000000000,00000000000000
0.000000000000000000, [Normal],[LM1],[LM8]0 3000000
00000000000000000000. 00,00000 25ERB rate 10000
00000000,000000000000000000000
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O0,LM1]0 [LM2]0000000,000000000000, 25ERB rate 00O
0000000000000 [LM2]000,00000000000000O000.

OoOobooO0oO0,00b0b000b0o0bO 25ERBrate OO ODOOODO,000
gboboboooooo,bogooobbooobbobuooon.

O0,00 hr 0000,00000 30ERBrate DOOO0O0OOO0OOODOO,25 ERB
rate 000000000000, 0000000000D00000O ([LMT7))0O0O00O, 25
ERBrate U000 OOODOOO,0000000O000DOO0ODLODOO0ODOOODOO.

e 32 ERBrate 10000000 0O0O0OOOD —O0OO0OOOOO/f/O00,25ERB
rate OO0 00000000000, 32ERBratel 0000000 0OOOOOO
g,bgougodoob,boggoooooooboobob,bobobooboood
gg.

00 —00000000ooo [LM7]00,00000000000000000O00O
O000000. 000 [LMo]O,[fj9)00,000000000000O000O00O0.

00,00000000000,0000000000000 [LM5],[LM6]000O0O,
oooobobOobooooooobobbobogo,b0g0b00bOO0,00bD0OoOog
go,gboboobooggbobodbodobuo. obo,goboooboboooobobo
g,0uguoobbbbobbooobouoooao,oubboodgb,oobbodn
gogboboooogoooooa.

O0,LM1]0 [LM2]00,00,25 ERBrate 00,00 0000000000000
g,bboggbodgbbuogobboooboobboo,goobbaob,buobag
googd.

gogddgobo,ggobboobobodoooouoobo,oobbobboooboon
O000000. 000,000 25ERBrate 00)000000, 00000000000
goooggooaon.

0000000000 Oo,000o000ooooUOoO,00o/fj/ooooooooo
O00. (00,000000000000.) 000000,0000000000000
googooboo,boboggooobobo,bbboboooooo,oobo 25
ERBrate OO UOOOODO, 00000000 DOOODODOODOOODODDODOODOOO
go.
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e 25 ERBrate 000000000 0ODO (DUOOD) —-00000O,000000
gbogbougbbbooodobuoooobobobobobooboo.

00000,00000000000,2ERBrate0000000 (0D00/000
00)000000,0000000000O00D0OoCO0UoO.

00 —25ERBrate 00000000000000,0000000 [LM1],[LM2],[LMS]

0,0000000000000000000DO. 000,00000000/f/00,25
ERBrate DO0O0ODODOOOOOOOOODOODODOOOOODO.

O00,0000000000000000 [LM3)]0,000000000000000
0000000 [LM4|000000,00000000000000000000O00O, 0
googdb,ggobbodouogobugoobobooo.obboob,oboobo
goobobobobodg,bbbbobobobobbooboooog.

O00,000000000 [LMO]O, 00000000 [LM9|ODO0OO0O,0000
Oooobdod2ERBrate 0D 000 O0D0OO0ODOODOO0O0OOOODOOO0OOOOOO
O0. [LMO]0000,0000000000000O0O0000OOODOO.

ggbbodoboog,bbbouoodoobobuobouog,oooooobbobodao
gboobboogoboboboooobobob. ob,bboobobobobboooooon
gbboogbbbuogoobooog.

e JDUOUDLDODLDOUOOO—

25ERBrate 000 00000000000 [LM3]0,[LM9|00000000000.

0000000000 [LM3|00000,0000000000000.

00,000000000 [LM9)00,0000000000 ([ur9,hr9,fk9]) 0 00
00000000000 (f§9)0000000000000.

0000000,00 ur,hrfk 00025 ERBrate 000 000000000000
000,000000000005ERBOOOOOONONONOONO,0000000000
000000000000,0000000000000000000

00,00 fj000,25ERBrate 1000 0000000,000000000000
00000000,00000000000000.
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3.4.2 OOOOOO

00000000000000000,000000000000000000000
00.000,0000000000,0000000000000000.
0000000000000 (000000)0, 00 ur,fhr,in(IN) 00000, O

2.1(f)00 2.3(£),2.6 (F)000O000O0000. 00 fk,TN(Normal) 00000, 00
00 38000.

a
o

A
a

Log Magnitude [dB]
Py
Q

Log Magnitude [dB]
w
o

[
o

N
“l

10

20 30 40 o 10 30 40
frequency [ERB rate]

20
frequency [ERB rate]

00 fk(0O0O00) 00 TN(OOOD)

0 3.8: 00 fk,TN(Normal) 0000000000000

OO0 ur 25,0 ERBrate 0000000000 DO,0000000000000,0000
gooo.goooobboobobobooooon.

—25ERBrate 0000000000000 0OO0OOO [ur4] 00 [fj6] 000
000000000 0000. 0000000000000 00 [weojOO,000
gbogoogbobo, bbb uobooobobobooa.

OO0 fj 259 ERBrate00 309ERBrate DO OO OO0 DOODOOODOODOO,00O0
goboboogooobooag.

— [£§0],[f4],[f9] 0,00 0000000000000000000. 00 wOO
00000000,000000000000 25ERBrate 1000000000
00000000000000.

OO0 hr 265 ERBrate 0D OO0 O00ODOOO0OOO,00000000000000
gog,bgggbobo.ggggboboboooobbboooobobbooo,bbood
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goboog,gobboodoan.

—ggoboobooboogoooooboob,bbbooooobobobbuooooooon. b
0,25 ERBrate 10000000000 [he3]0000000000O0O0OO0O0O

O.000,00000b000b00b00b0,25ERBrate 0000000 DOOOO
goobobog,obbbogonoboooan.

00 fk 25.0ERBrate OO OO0 0O0O0OOO, 0000000000 00DO0O0ODO0OO.

—Qbobhogoobboooooboob,booobbobobbobbbuooooboa

gbobboogogobo.bbo,ogbbbuooooob,bbouoobbobo
gooo.

OO0 in OO00OD00O00O2ERBrate D00 OOOOO00ODOOODO,DO0000D000O
goobobodgn.

— 00 h0O00,000000,00000000 [In3],[in9|00O0O0O0OCODOO
gobooboooooogn.
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1 40

Joodddooobobooboodot

4.1 00O

000000000000000000000000000000000000000
0000000000000, 00000000000000,00000000000
000000000,

000000,0000000000000000000000000000,000
0000000000000000000000,00000000000

000,00000000000000000000000000000.00,000
0000000000000000000000,00000000000000000
00000000000000000000000.

0000000 ((13)00)00,0000 (0000)0000000000,0000
000000000000 (O00000)00000000000000000000
00,00,00000000000000000000000000,00000000
0000000000 00o0.
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4.2 0O0O0O0O0O0O

4.2.1 0OO0OO0O0OOOO

gbbobooooooobooa,bboubbdobooubuooboobob,bbooooon
goobobooobbbooooobo.

gboboouooooobbooob,bb,ggg,bbooooooboboboo,ooon
000000000000,00000000000,00000 (constriction) 0 00O
gobboogobbooooboo.

gbo,b0b00gobobbboogoooobbooogoobooo.bbuoooooboo
guobbbbbougodg,gboboooooobuoobuoooooo,gooogon
gooboboogobuobooooobobobobbuoon.

4.2.2 0J0O0O0OOOOOOO

0410000000000000000,0000000 (U)000 (P)0DO0O000
0 ()O000 (V)0O000000000000,000000000000000000
0ooo [14).

fin | g lou

A —>
Vin G

< [ |
<

Cl2 Cl2 £ G| Vout

U41: 0000000000

Oob0o0o o Loobobooooo,0obooo oo sugoooooobo o,
ooooooooboboobooboo. oo R,GUUDUOODDODOODOOODLODO.

L=pl/kA. C =kAl/pc*. (4.1)
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p = 1.14x10%gm/em®: 00O0OO
¢ = 3.53x10%m/sec: 00 ,
k . 0000000000000 DO0.

OO0ob0o0ooobooo0 o LObooooogooobooobboooboooboobo,o
gbbouooggbbouoooobbuoooooooooboboboog.

000000000000 (LEA)DODDO0OOOOOOOOOOOOOOOOOO,O
0000000 05emO00000O,30 (000 175em)000000O00O00OODOCODO
gooo.

oo,000b00,000gooobboobboobgoo,b 420000000000
00000000000 0.00000o0o0OO0000O0,00 4ooooooo.

T

—
[ERN
I
O
Py,

L2

042 0000000000000O

Ly = 47x10%/A2
R = 510//A

C = 0.0093x 10542
Ly = 0.79x107%/42

0000000000000 H(w)O, 000000000000 U;,, 000000
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U, ,0000,

000000.00,000000000 H(w)O,

Uout (w )

H@):l%w)<:jim@ymmmmmmm>

000000.000 ,Uww)0000(0)000000,Un(w)000000000,K
0oooooooooo.

000000000,00000000 (,) 0000000000 (I, 00,000
0Doooooooooooo.

4.2.3 0000

gooboboooobobo,bggbobobouobo. oooobboboboonoon
g,0bogagoboog.

gboobd bbbooboooobbob,o0obbbbbobuooboboooon
goooogood.

goobod bgobobbbobbdodogouooboobobouob,doooboon
gooo.

4.3 UOO0OOOOO
00000,0000000000000000000000000000.

1. 00booooboo,00bo0bob c,L0bboobo,000ob0ob00o00 FOO
oooooob. oobgobgoobooboooobo,boobuooob roooo
googd.

2. FO0000000D,00000000000000000000000O00OQO H(w)
good.
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3. Hw)0OODOOOOOO H(s)0OD,0300000000000,000000
00000 (000000000)H(z)0000. (FO0000000000000.)

H(z) = H(s)]

—9r (z=1)
s=2fs o)

4. H>)O0O,0000000000,0000000000000000000A0.

oooobooo,0obboboboooobobooo,Froooooboboo,boo g
gb.ggbobboobdobboooooboo,obobobobbbboo,b0ooobo
00 FOOOOOOOOODO. OO (2)0ooooooooog.

44 00000O00O0 (1)

00,0000000000000000000000300/a/,/0/,/i/000000
Dooooooooo.

00000000,00[150000,043,04504700000000.

0000000,000000000000000000000,000000000
0000000.00000000,00000000000000000000000
00000000000000000 100000,

4.4.1 0O0OOOO

00000000000,0000000000 44,0 46,0 48000.

00,04.100 430,0000 Formant 0000000000000000000.

00000000000000 Formant 00000000000000000000O
00, Formant 00 00000000000000000,0000000000000
oooo.

00,0000000000000000000000000000000.

00/a/0/0/0,0000000000000000000, /o/0000,00000
00000000000000, F,RO/:/00000000,00000000000
ooooo.

000000,0000000000000000.000,00000000000,

goobobooooooo.
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Vocal Tract Area Function [Vowel /a/]
12 T T

Sectional Area[cm”2]
I

N

Tl

10 15
Distance From Glottis[cm]

0 43: 00 /a/000000000O0O

[Vowel /a/]
100 T T

801

60

40+

Log magnitude[dB]

201

6] 1000 2000 3000 4000 5000
frequency[Hz]

044: 00 /a/ 000000000

0 4.1: 00 /a/000000000 Formant 00O

F1 F2 F3

0000 Formant 000 [Hz] | 730 | 1090 | 2440

000000000 [He 622 | 1121 | 2690
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12

Vocal Tract Area Function [Vowel /o/]

101

Sectional Area[cm”2]
I

N

Tl

10
Distance From Glottis[cm]

045 00 /o/000000O0O0OOO

[Vowel /o/]
100 T T

801
60

40+

L

Log magnitude[dB]

U

6] 1000 2000 3000
Frequency[Hz]

4000

0 46: 00 /o/0000000OOO

5000

0 4.2: 00 /o/00000000O0O Formant OO0

F1| F2| F3
0000 Formant 000 [Hz] | 570 | 840 | 2410
000000000 [He] | 454 | 930 | 2207
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Vocal Tract Area Function [Vowel /i/]
12 T T

101

Sectional Area[cm”2]
o

JW ‘ Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ H
(0] 5 10 15
Distance From Glottis[cm]
047 00/i/000000000O0
[Vowel /i/]
100 T T
801
% 60
g 40t
- 20
D S
6] 1000 2000 3000 4000 5000

Frequency[Hz]

048 00/i/00000000O0O

0 43:00/i/000000000 Formant 0 OO

F1 F2 F3

0000 Formant 000 [Hz] | 730 | 1090 | 2440

000000000 [He 622 | 1121 | 2690
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4.5 00000000 (2)

gbogd,goboooobboobooboboobboo.obo,obboobboo
0000,00000///000000000000000QO.

4.5.1 0000000

030000000000,00000000 40 (ur,fjhe,fk)00000,0000
00000 XO0OOO0OO00000000000000000 8, 000000000
0000,0000000000,00030000000000,0000000000
00000000000 000000D0.0000000000,0000000000
0000000000,0000000000000000000,000000000
00000.00000000000,00[16000000000000000000
oooQ.

obooobobobboobooboo 44000, 0400, 000 00Db0000oOoOO.

044 00000000000

Back cavity | Tongue construction | Front cavity

Speaker | Al, Ay | Al A, Aly Ay
ur 6.6 2.3 | 5.7 1 2.7 1
fj 5.9 | 12.1 | 5.2 1 1.7 3
hr 7.4 7.2 | 44 1 2.0 3
fk 7.5 | 12.8 | 44 1 2.6 2

Normal || 10.0 8 2.5 1 2.0 4.5
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Excitation Source

Back cavity .
Front cavity

Ab A(; Af

Grottis
Lip

Tongue construction

Lo L. L+

U049 3000000000000

4.5.2 O00O0O0OO0ODOOOODOO

00000000000 4100, 0000000000 (ur,fhr,fk) 00000 4.11
00 414000.000000000 lem00000000000000000.

000000,0000000000000,000000.0000000,00,00
00000000000000000.000000000000000,000000
00000000000000,000000000000000000000.

000,00000000,25ERBrate 100000000000000000000

go.
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Consonant /sh/
50 T

log magnitude[dB]

5% 10

20 40
Frequency[ERB rate]

0 410: DO00ooooOooobobobooa

Consonant /sh/

50
m'
=
=
=
= 0 B
&
e
g
5% 10 20 40
Frequency[ERB rate]
O411: 00 wdOooooooon
Consonant /sh/
=)
=,
=
=
= i
&
e
g
[e] 1‘0 40

20
Frequency[ERB rate]

0412 00 fjOo000ooboonoO
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log magnitude[dB]

log magnitude[dB]

Consonant /sh/
50 T

(0] 10

20 40
Frequency[ERB rate]
0 413: 00 hrOOOOOOOOO
Consonant /sh/
50 T
o i
% 10 40

20
Frequency[ERB rate]

0O 414: 00 kO 0OODODOODOO
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4.5.3 UU0O0OO0OOOOOOoOod

gboogggodgb,bbbuoobbbobobboobibobbooobboaob
0000oooO0O0O (17, 00000000000 0DOD0OO0,000,000000000

gbbogoogb,bgooobo,b0.bbouo,bbuoogbobauobboood
ggogboogaon.

Aly + Al, = constant.

OO00,A0D00000DO0DO0,00000D00000450000. 00000
g, ggoobdabo 3boboooobobon.

Consonan t /sh/
T

log magnitude[dB]

. . . . . .
5 10 15 20 25 30 35 40
Frequency[ERB rate]

0415 00000000000

0000 30ERBrate0 D00 0O0DO0OOODO0OOOODOOOO ,20ERB rate 0 0O
gbbooodbbuooooobboooooooboooboboboon.
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U sl

] [

5.1 0O0OOOOO

00000,00000000000000/f//0000,00000,0000,000
gboboogogoobooobobb.obob,ogobobooobooobobn.

. 0000000oo0.0o0oo00gooooU0ooooO/f//obopooooooo, 25
ERBrate OO0 UDO0OO0OO0OOODODOODO. O032ERBrate 000000
gogooood.

2.2 ERBrate OO0 UOOOOOODOOOO,0D000DO0O0DLDOODDOOODO
goooogoooog.

. 0b0oogooooooooooo, bbb odoboboboboobbboooaa
gd.gdobo,bbobuooobbbooodoboo,obobobbboonoa
gooo.

5.2 UOOOO

OO0OobO0,00b000ooubbobD 2ERBrate0 00 000OO0DOO0OOO,000
goboboo,bbboggoobbbuobobbogooobboboobooooaaobn,n
gobbooooobobobboodboobodouooobobb.obo,bobon
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gobobod,jggbboboouoobobobobuoobooobbb,b0obboooon
gobooooobooobbo,ogobobuooobobbag.
go,b0bbboogoobooooobodgo,goooobobobobboooobon
gooobo,dbooobboobooobobob.bo,bogboooboooobooon
gobobbooogboba,bboguoboobbbooooogb,bbbooooon
0000000o00ooooooo0. (oo,0o0o0o000,000oooooOoOoO
0000000000000 000000o0o0oooOo,0000b00UoUooO.
gbo,b0bbbouogoogguboooooobbobboo, bbb oonoo
ggboboboogbbooobo,bobobboobooa.
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1 el

] [

goobbooboooogobooobo,obboooobboooobooboo,bbooab,
gboobo,bugggoooooobooouoboooan.

goooobo,bog,bbuooougoobobob,gobbboobboooobbonon
ao.

gb,gdoooobbodoodgb,uoogobuooobobobooog,bboooan
gbobobobobooooobobob ooobobobobobbobbbboooooboboboboOoo
goooog.

gbgoobbuogobuobuoobuobooo,uoobooobooobobooogo
gbobobodoobbobuooobobboo,gobbooooobg.

gboo,juugggbbooggooob,bob,og,boobobbogobodn
ggoo.
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